). The parachordal vessels (PAV) were kinases and their ligands are known to be essential well developed in mutants and connected the shortened for these processes. Targeted disruption of vascular
For this marker, no recombination event could be observed in 3.122 meioses. We also performed 5ЈRACE for flk1 and obtained the full-length sequence.
To determine if a knockdown of flk1 mimics the mutant phenotype, we injected antisense morpholino oligonucleotides targeting the 5Ј UTR of flk1. Larvae injected with 4.5 ng morpholino displayed the same vascular defects as observed in t20257 mutant larvae without changing the overall morphology ( Figures 3B, 3D , and 3F), while injection of control morpholinos had no effect ( Figures 3C and 3E ). This finding strongly suggested that t20257 and t21588 carry mutations in the flk1 gene.
By sequencing flk1 cDNA from t20257 mutant larvae, we found a T-to-A transversion changing a leucine codon (amino acid 601) into a stop codon, while, in t21588, a C-to-A transversion changes a cysteine codon (amino acid 470) into a stop codon. These single base pair changes were confirmed on genomic DNA of 20 phenotypically mutant and 20 sibling larvae for each allele ( Figure 3G ). For both alleles, the derived hypothetical proteins are truncated and lack the transmembrane domain and the intracellular part containing the tyrosine kinase domain ( Figure 3H ).
In summary, meiotic mapping of t20257 revealed close linkage to flk1. Sequencing showed premature stop codons in both alleles. The mutant phenotype could be copied by injecting antisense morpholino oligonucleotides. Therefore, we conclude that t20257 and t21588 in situ hybridizations using markers specific for these processes (scl, gata1, fli1, vegf, and flk1). Subsequently, individual embryos were genotyped. At the 7-somite could be detected in microangiographies at 4 dpf, while stage, all embryos with a mutant genotype (n ϭ 10) the vessels with a large diameter formed before 1.5 displayed a strong reduction of flk1 expression ( Figures  dpf developed normally (Figures 2C-2F) . A remarkable 4A and 4B). In contrast, the expression of scl, fli1, vegf, exception was the lateral dorsal aorta. In wild-type larand gata1 was indistinguishable between sibling and vae, the section between the efferent artery of the first mutant larvae (n ϭ 80 for each probe; Figures 4C-4F, branchial arch and the caudal division of the internal data for vegf and gata1 are not shown). carotid artery consists of a single vessel. In contrast, in At 28 hpf, flk1 expression was still downregulated in mutant larvae, a vascular plexus of variable size formed all mutant embryos (n ϭ 16) compared to sibling larvae ( Figures 2G and 2H) .
(n ϭ 56; Figures 4G and 4H ). The expression of scl, gata1, In summary, the analysis of the circulatory system and vegf was unaltered (data not shown). In mutant shows that, in t20257 mutants, the development of vesembryos, fli1 staining demarcated the main circulatory sels was unaltered up to 1.5 dpf. All vessels that are routes as it did in siblings ( Figures 4I and 4J ). The only either reduced, absent, or not functional in t20257 muexceptions were the sprouts of the forming Se that were tants form after this time point. missing in 60% of the mutant embryos (n ϭ 17), and this difference reflects the reduction of these vessels in mutants. (Figures 5A and 5C) . the kinase domain separately, the results are contradictory, since the extracellular domain shows higher simiThis effect could be observed in 16.5% Ϯ 10.5% of the larvae, while 24.0% Ϯ 6.0% showed a mutant SIV (Figure larity with mammalian Flt1, while the kinase domain is more similar to mammalian Flk1. Therefore, it has been 5B). Genotyping revealed that all specimens with additional vessels were heterozygous or wild-type (n ϭ 52). In suggested that the published zebrafish VEGF receptor either represents an ancestor of both the Flk1 and Flt1 contrast, mutant larvae never formed additional vessels, but the SIV remained thin and the number of branches genes or a third receptor distinct from Flk1 and Flt1 [14-17]. At the moment, this question cannot be rewas still reduced (n ϭ 79).
Molecular Cloning Reveals a Mutation in the Gene
Similar results were observed when overexpressing solved. We feel that it is likely that the nomenclature will have to be changed once the complete genomic a 1:1 mixture of vegf 165 a (A, C, E, and G) sibling larva and a (B, D, F, and H) t20257 mutant larva at 4 dpf. (A and B) A lateral  view, (C and D) a dorsal view of the head, (E and F) a schematic drawing of a subset of the head vessels, (G and H) 
